Pleural plaques have been seen as objective indicators of previous exposure to asbestos34 and, while they are harmless in themselves,5 it has been recommended that those with that abnormality should be followed up closely.6-9 Hillerdal5 contends that from a medical point of view only limited gains are to be expected by such follow-up. He has reported that most of the patients with pleural plaques whom he subjected to extensive lung function tests had early fibrosis with stiff lungs and reduced volumes, although they had no symptoms, and he concluded that there is often subclinical asbestosis in people with typical pleural plaques. In another dockyard population the incidence of bronchial carcinoma was twice as high in those with pleural plaques as in those without but with the same exposure.10 11 There is no
Many men employed in HM Dockyard, Devonport, before 1970 were exposed to asbestos dust' and as a result have developed pleural or parenchymal lesions, or both.2 When these men are told of the radiographic finding they not infrequently ask if this increases their risk of developing asbestosis (parenchymal fibrosis) or malignancy. This study was undertaken to assist in assessing this risk.
Pleural plaques have been seen as objective indicators of previous exposure to asbestos34 and, while they are harmless in themselves,5 it has been recommended that those with that abnormality should be followed up closely.6-9 Hillerdal5 contends that from a medical point of view only limited gains are to be expected by such follow-up. He has reported that most of the patients with pleural plaques whom he subjected to extensive lung function tests had early fibrosis with stiff lungs and reduced volumes, although they had no symptoms, and he concluded that there is often subclinical asbestosis in people with typical pleural plaques. In another dockyard population the incidence of bronchial carcinoma was twice as high in those with pleural plaques as in those without but with the same exposure.10 11 There is no evidence that men with pleural plaques have an excess incidence of mesothelioma.
Diffuse pleural thickening affecting the visceral pleura may occur with or without pleural plaques and, when extensive, can cause restrictive lung function changes.12 Sheers13 has described 52 cases where there has been an acute pleural reaction consisting of either an effusion or a striking increase in the extent of the pleural reaction within a short period. In In an attempt to reduce inter-reader variation a selection of full-size chest radiographs from other surveys of the dockyard population, which were considered to exhibit the complete range of asbestosrelated lesions, other pathologies, or no abnormalities, was presented to the three readers in committee, and they were required to agree on the ILO U/C classification of each radiograph. These radiographs could not be distinguished from the survey films and were mixed randomly in the ratio 1:7 in each batch of films during the independent reading. Each reader's clerk could identify the "trigger films" from the reading sheet and after the reader had dictated his classification he was presented with the agreed classification for comparison.
For every aspect of radiographic abnormality the agreed reading of at least two of the three readers has been used in the tabulations. Small irregular opacities were considered to be present when this reading was category 1/1 or more. The agreed reading of the 1966 radiographs showed asbestosrelated pleural lesions without co-existing small opacities, mesothelioma, or carcinoma in 201 cases. These men are the subjects of this report. The classification of the 1966 radiograph was used to allocate each of these men to one of four categories of pleural abnormality; uncalcified pleural plaques, calcified pleural plaques, diffuse pleural thickening, or diffuse thickening with plaques. The difference between that film and the follow-up film thus allowed assessment of the development of new lesions in relation to the pre-existing pleural lesions.
Results
Altogether 169 of the 201 men were alive in 1976, and 155 (92 %) attended for examination. Nine refused to attend, two had moved away, and three were ill (not chest disease). Of the 32 men who had died, 20 had had a follow-up radiograph and examination within the 12 months before their death. Data on these 175 men (155 living, 20 dead) have been combined in several of the tabulations. Separate tabulations for the living and dead show similar results. The percentage of men re-assessed (table 1) ranged from 69% of those who had diffuse pleural thickening to 96% who had calcified plaques. All the responders were clinically examined (80% GHGM, 20% GS*): 134 had lung function tests (FEV1, FVC, RV, TLC, and gas transfer factor) immediately after examination. The remaining 21 refused further examination, either in whole or in part, and results of lung function tests performed in the previous year or so were used.
Among the responders those who had had uncalcified plaques in 1966 were on average six years younger than those with calcified plaques and three years younger than those with diffuse pleural thickening at that time. As might be expected, those who had died by 1976 were the older men born about *G Sheers, Plymouth General Hospital. The 155 men who were still alive in 1976 were allocated to an exposure group on the basis of their occupational history (table 8) . Those in group 1 were in occupations with the greatest risk of exposure to asbestos dust and those in group 3 the lowest risk. The incidence of small opacities was 5 *5 % in group 1, 9-1% in group 2, and 15-8% in group 3.
Data from the independent radiograph reading were combined with clinical and lung function findings in such a way that men with a 1976 film in which at least two readers agreed on the presence of small opacities 1/1 or more, persistent basal crackles, and a reduction in gas transfer factor below 75 % of predicted value in the absence of significant airway (table 8) . When the groups were divided by occupation, an indicator of severity of exposure, there were relatively more men from the 155 men with pleural lesions in the heaviest exposure (group l) and fewer in the lightest exposure (group 3). Overall there were relativelymorenon-smokers in the larger sample, and their mean duration of exposure was about four years shorter. Nevertheless, the relative number of men and smokers were similar in exposure group 2, but the attack rates were very dissimilar (log likelihood ratio 443-p = 0-036). Furthermore, 100-mm radiographs were used to screen the larger sample and determine which men required further examination by full size radiograph. Although a very low threshold of suspicion was maintained when examining the smaller films it is likely that some cases of small opacities were missedl6 though unlikely that these included any of classification 1/1 or more. The attack rates for group 3 are also very dissimilar (log likelihood ratio = 7-52, p = 0 006).
Since 10 3 %of the men who were re-examined had developed small opacities ten years later (131 0%, if those who had died are included) we concluded that asbestos-related pleural lesions may not be merely "markers" of previous exposure to asbestos but may identify those at greatest risk of developing parenchymal fibrosis. The number of cases of mesothelioma (3) and of bronchial carcinoma (1) is too small to establish a relationship with benign pleural lesions. 
